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Results: The mean time between fracture and admission to the hospital was 5.28 days
(1-15 days). After the patients were admitted to the hospital, their surgeries were delayed
due to edema or skin problems and delayed an average of 15.4 hours (5-48 hours). The
mean operative time was 96.3 minutes (38-221 minutes), and 19 patients (52.8%) required
open reduction. The mean hospital stay of the patients was 3 days (2-11 days). In the pre-
operative evaluation, nerve lesion was detected in 6 patients (16.7%). It is remarkable that
the number of patients who applied to our hospital after bonesetters applied in 2020, has
increased significantly.
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Introduction

Upper extremity fractures in children constitute 75% of
all fractures (1). Supracondylar humerus (SCH) fractures
constitute 17.4% of all pediatric fractures, 60% of elbow
circumference fractures, and 30% of all extremity
fractures in children under 7 years of age (2,3). Most of
these fractures (97.7%) are extension type after falling
on the open hand, and the remaining 2.2% are flexion
type. With these fractures, neurovascular injuries
can occur up to 49% and are mostly associated with
Gartland type 3 and type 4 fractures (4). Vascular
injuries are generally; spasms, intimal damage, and
related thrombosis, vessel bending, compression,
compression of the vessel between the broken parts,
or complete rupture. If not treated appropriately, it can
lead to catastrophic complications such as Volkmann
ischemic  contracture. Inappropriate  approaches
in the diagnosis and treatment of these fractures
cause morbidity and may lead to anxiety and post-
traumatic stress in children who are usually at the age
of play and school (5). SCH fractures are among the
most important topics in orthopedics, as they are
encountered very frequently, and cause complications,
and the approach to these complications may differ in
both diagnosis and treatment.

Traditional bonesetters exist in underdeveloped and
developing countries. Bonesetters are people without
any medical training. They did not receive training in
areas such as bone and ligament anatomy, the bone
healing process, and radiographic evaluation. Many
have never been to school and are illiterate. Their
popularity in society is increasing as a result of the
fact that they diagnose fractures in all traumas and
spontaneous healing of non-fractured soft tissue
injuries within the normal healing process.

Especially in pediatric fractures, children cannot have
a say about their own treatment. Families that are not
well-educated take their children to bonesetters and
prevent them from receiving appropriate treatment
(6). In our country (Turkey), all children under the
age of 18 are under the guarantee of the state, and
all their treatments are covered by the state. Despite
this, it is thought-provoking that families still prefer
bonesetters. For this reason, although transportation
to the doctor and the appropriate hospital seems to be
the most important reason for referral to bonesetters,
the education level and awareness of the families are
also effective. In this study, cases that first applied to
bonesetters for a child with supracondylar humerus
fracture and who had a delay in reaching the hospital
were evaluated. The difficulties and complications
encountered were investigated.

Materials and methods

Thirty-six patients with supracondylar humerus
fractures who were admitted to Dicle University Medical
School Hospital between January 2017 and December
2020 and were considered to have fracture sequelae
were reviewed retrospectively. Patients younger than
18 years of age with isolated supracondylar fractures
and admitted to bonesetters before hospitalization
were included in the study.

The patients were seen in the emergency department.
The materials applied by the bonesetters were
removed. The types of materials were recorded. Soft
tissue swelling and accompanying skin problems
were noted. Detailed neurological examinations of
the patients were performed. Ulnar, median, and
radial nerve examinations were performed. Damaged
nerves were recorded. The radial, ulnar, and brachial
artery pulses of the patients were viewed oppositely
with the extremity that was intact. Elbow AP-lateral
radiographs were obtained on the injured side.
Patients with a displaced fracture, where a closed
reduction was not possible and surgery was indicated
were admitted to the clinic.

The time elapsed between the injury and admission
to the hospital was recorded. The time elapsed from
the time of hospitalization to the operation of the
patients was recorded. The delays of the patients due
to swelling or skin problems were determined.

The patients who underwent surgery were taken to
the operating table under general anesthesia. Covered
under appropriate sterilization conditions. Closed
reduction maneuvers were performed on the side to
be operated on under fluoroscopy. Open reduction
was used in patients who could not achieve adequate
reduction after 2 or 3 attempts and in patients with
fracture union. For open reduction, lateral or anterior
open reduction was applied. Anterior open reduction
was performed in patients who were thought to have
neurovascular damage. After reduction, fixation was
achieved with Martin Kirschner (K) wires. Perioperative
fluoroscopy controls were performed. Operative time,
open or closed reduction, and fixation technique were
recorded for each patient.

Radial, ulnar, and median nerve examinations were
performed for postoperative neurovascular evaluation.
Radial, ulnar, and brachial artery examinations were
performed. X-ray controls were performed in the
early postoperative period and at the 1st, 3rd, 6th, and
12th months.

The study was approved by the local ethics committee
(07.01.2021/44).
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Figure 1: Number of cases by year
Statistical analysis

Statistical analysis for patients’ data, involving
descriptive  statistics,  frequency, and  other
characteristics was performed for all items. Continuous
data were expressed as mean + standard deviation. To
determine whether the data had a normal distribution,
the continuous variables were analyzed with Shapiro—
Wilk  test. Continuous, and normally distributed
variables were compared using Student’s T-test. Non-
parametric tests were chosen when the data did not fit
the normal distribution. The categorical variables were
evaluated by the chi-square test and some data by
Fisher exact test, as needed. Analyses were performed
using SPSS Statistics for Windows, Version 26.0 (IBM
Corp., Armonk, NY, USA). All p-values were two-sided
and p < 0.05 was considered statistically significant.

Results

Twenty-six (72.2%) of the patients were male and 10
(27.8%) were female. The mean age was 4.7 years
(2-10). While 3 of the patients had fractures after
high-energy injury, 33 patients had a low-energy
injury mechanism. The mean follow-up period was
22.1 months (12-38). The mean delay time between
fracture formation and admission to the hospital was
5.28 days (1-15). After the patients were admitted
to the hospital, their surgeries were delayed due to
edema or skin problems and an average of 15.4 hours
(5-48) passed. The mean operative time was 96.3
minutes (38-221), and 19 patients (52.8%) required
open reduction. The mean hospital stay of the patients
was 3 days (2-11). Casting was provided in one patient,
and fixation was achieved with 2-3 K-wires in 35
patients. In the preoperative evaluation, nerve lesion
was detected in 6 patients (16.7%). Of these patients, 4
patients had median, 1 patient had ulnar and 1 patient
had radial nerve palsy. In one patient who developed
postoperative ulnar nerve palsy, the medial wires

Figure 2A: Images of the case in the emergency room

Figure 2B: Preoperative radiographs of the case

were removed. In the follow-ups, complete recovery
was detected in patients with nerve damage, except
for one patient whose anterior interosseous nerve
damage continued.

When the distribution of cases by year was examined,
it was found that 15 (41.7%) cases applied in 2020.
Case numbers are given in (Figure 1).

Arterial exploration was performed because no flow
was detected by Dopplerin 2 of 11 (31.6%) patients with
pulseless hands. The brachial artery was repaired after
embolectomy with Fogarty no. 3 by the cardiovascular
surgeon team. Exploration was not performed due
to the presence of Doppler flow in 9 of the patients.
Images of the patient with brachial artery repair are
given in (Figure 2a, 2b, 2c, 2d).

The number of patients who developed swelling or
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Figure 2D: Postoperative radiographs of the case.

bullae on the skin was 15 (41.7%). These pathologies
were observed more frequently in patients who were
stabilized using different materials, especially in full
extension. While the meantime to hospital admission
after fracture was 7.1 days in the patient groups with
and without skin lesions, a delay of 3.9 days was found
in the group without skin lesions (Table 1). A significant
difference was found between the groups (P=0.012).
Figure 3 shows a patient with a pulseless hand who
presented late as a result of bonesetter intervention
and had swelling, ecchymosis, and skin lesions.

Honey, animal fats, soap, eggs, cotton fabric,
cardboard, tight bandaging, and wood chips are
used by bonesetters for fixation. We found that a
full-extension medical cast was used in one patient.
Recently, bonesetters using medical plasters have
been encountered. All other methods used partially
flexible materials.

Discussion

Musculoskeletal traumas are quite common in society.
People exposed to these traumas generally recover
without sequelae, although they occasionally develop
disabilities. Treatment of fractures and dislocations
due to pathological or traumatic causes has been
practiced since ancient times and includes various

Table 1: General findings

N %
Male 26 72.2
Female 10 27.8
Mean age (years) 47  2-10
High injury 3 83
Low injury 33 91.7
Hospital admission after fracture (day)* 7,1
Delay time (day)* 5,28 1-15
Mean operative time (minutes)* 96,3 38-221
Bullae or swelling 15 41.7
Pulseless hands 11 30.5
No arterial flow 2 5.5
Nerve lesions 6 16.7
Ulna 1 2.7
Radial 1 2.7
Median 4 11.1
Hospital stay (days)* 3 2-11
Follow-up (days)* 22,1 12-38

*Mean (range)

techniques (1,5). Orthopedic devices, and diagnostic
and treatment techniques have undergone significant
changes and advances over the past few centuries as
a result of changes and developments in the medical
and surgical professions. Modern medical diagnosis
and treatment techniques are used in the treatment
of fractures and dislocations (5,6). Despite this,
bonesetter treatments continue to play an important
role in the treatment of fractures and dislocations in
our country as well as in many developing countries
and continues to be an important problem.

To treat fractures and dislocations, bonesetters have
developed interesting methods over time. These
methods can sometimes be dangerous. While
patients treated by bonesetters sometimes recover,

Figure 3: Patient who applied to us after applying to a
bonesetter
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a significant number of them have to continue to
live with permanent sequelae. The fact that children
make up the majority of patients and their ability to
remodel is strong can compensate for some sequelae.
As a matter of fact, sometimes good results can be
obtained with bonesetter intervention for fractures
that occur in the diaphysis and metaphyseal regions
of bones such as the humerus, radius, ulna, and tibia
(7). However, these results depend on the remodeling
capacity, and these good results cause the public to
trust bonesetters. Bonesetter intervention for open
fractures and periarticular fractures leads to poor
results. Undesirable complications such as nonunion,
malunion, osteomyelitis, septic arthritis, and gangrene
can be seen. In the developing countries of Africa,
gangrene resulting from poor treatment of bonesetters
is the primary cause of lower extremity amputations

(8).

Adding a bonesetter intervention to a fracture that
is open to complications such as SCH fractures has
led to an increase in the number of complications.
Considering that all physicians in the world work
in centers with different trauma levels, accepted
approaches to these complications can be considered
valuable. Neurovascular injuries are common after
SCH fractures (8,9). The most accepted approach in
such a fracture is that the fracture should be reduced
as soon as possible. After the reduction, the path
to be followed should be chosen according to the
circulation of the hand.

If circulation is good and pulses are palpable, routine
follow-up is performed. If circulation is poor and
pulses are not palpable, explore for vessel damage.
If circulation is good and pulses are not palpable,
treatment is controversial. In this case, there are those
who advocate waiting and following closely, and
there are those who advocate immediate surgery for
vascular damage.

In the study of Ozkul et al. (9), the vascular repair was
performed in 3 patients with the circulatory disorder
after a reduction, out of 42 patients with pulseless
hands due to SCH fractures. In 2 patients with no pulse
but no flow with Doppler but good circulation, the
flow was taken one day later, the flow was obtained
with Doppler in 10 patients, and pulse was obtained
after reduction in 27 patients.

Pulseless hands can be seen in 2-20% of children after
SCH fractures (10). The overall incidence of vascular
damage varies between 3-15% (11). In our patients, this
rate was 31.6%. We think that this high rate is due to
delay, incorrect reduction, and bandaging techniques.

Nerve damage may be due to overstretching,

compression, direct damage to the fractured
fragment, or iatrogenic. The median nerve is most
commonly injured in extension-type fractures, the
ulnar nerve is most commonly injured in flexion-
type fractures and iatrogenic. These injuries are in
the form of neuropraxia between 86-100% and heal
spontaneously between 2-6 months (12). Garbuz et
al. (13) reported that neurologic injury accompanies
the pulseless hand at a rate of 60%. A meta-analysis
of more than 5000 fractures reported an overall rate
of traumatic neuropraxia of 11.3%, with neuropraxia-
related extension fractures most commonly involving
the anterior interosseous nerve (34.1%) and flexion
injuries-related  neuropraxias  most  commonly
involving the ulnar nerve (91.3%). (14). In our patient
group, the nerve damage was seen in 16.7%. Although
some of the nerve injuries are traumatic, we think that
some of them may be due to inappropriate reduction
attempts, good management of fracture swelling, and
fixation materials that apply pressure to the wrong
place.

In a study examining open reduction rates after SCH
fractures, open reduction was performed in 44 of 1329
patients with type 3 and type 4 fractures, and the open
reduction rate was found to be 3.3% (15). In a study in
which US national databases were examined, 29,642
patients were evaluated and the open reduction rate
was found to be 12.7% (16). In our study, 52.8% of
patients required open reduction (19 of 36 patients).
The swelling and formation of callus tissues due to the
late admission of the patients made closed reduction
difficult and increased the number of open reductions.

In the pediatric population, SCH fractures are usually
treated in an emergency fashion. Non-surgical
treatment of these fractures has been replaced
by surgical stabilization in the last few decades.
Historically, the rationale for this type of emergency
care has been to reduce swelling to reduce the risk
of perioperative complications such as compartment
syndrome, infection, and nerve damage, as well as to
reduce the likelihood of needing open reduction. In
a study examining 190 types 3 SCH fractures, it was
shown that the probability of conversion to open
surgery increases 4-fold every 5 hours starting 15
hours after injury, and open reduction is required after
32 hours (17).

In a study examining 396 type 3 SCH fractures, 243
patients (61.4%) in the early treatment group and
153 patients (38.6) in the late treatment group were
analyzed, and closed reduction failure and transition
to open reduction were found to be significantly
higher in the delayed treatment group than in the
early treatment group. (18). In another study, it was
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found that the need for open reduction was higher in
patients who were operated after 8 hours compared
to those operated before 8 hours (19). There are
also studies in the literature reporting that open
reduction and complication rates are not associated
with the time until surgery, but when these studies are
examined, it is seen that patients are divided into two
groups according to 8 or 12 hours (20,21). The mean
time of admission to the hospital for our patients was
5.28 days, the time from admission to surgery was 15.4
hours, and the mean operative time was 96.3 minutes.
The mean duration of surgery was also found to be
higher than in the literature (21,22,23).

Conclusions

In developing countries with low levels of education,
bonesetter sequelae are a serious problem. Sequelae
remain in the majority of joint fractures, especially
elbow fractures. Bonesetter interventions, which often
apply treatment that a doctor would not recommend
and cause complications and complicate treatment,
are still preferred. It will be beneficial to inform the
society on this issue and to carry out public health
education programs.
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